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Effect of Garlic on Lipids of Low Salted Anchovy during Fermentation
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Abstract

In this study, anchovy were prepared with two different salt concentration of 20% and 10% which added
2, 5, 8 and 10% of grind garlic (LAS 1, 2, 3, 4) and garlic juice (LSB 1, 2, 3, 4), respectively. The experimental
samples were fermented during 30, 60, 90, 110 days, which were analyzed pH, peroxide value, TBARS
(thiobarbituric acid reactive substances) and fatty acid. pH increased as fermentation-period goes by. 110th
day of fermentation, pH was neutralized at pH 6.2~6.7. Peroxide value in the 10% salt added groups reach
the highest point at 60 days fermentation, and then decreased during its fermentation. TBARS increased until
90 days fermentation and then decreased remarkably in all groups. At 90 days fermentation, TBARS contents
were 130 and 14.4 MA (mg/kg) in 10% grind garlic added group (ILSA4) and 10% garlic juice added group
(LSB4), respectively. The major composition of fatty acids were 16:0, 181, 16:1, 20:5, 20:6 and 14:0, in order.
These fatty acids were 80% of total fatty acids. The fatty acid composition ratio was little increased and
decreased during fermentation period, and polyunsaturated fatty acid decreased a little at 110 days.
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Table 1. Formulas of girlic added and low salted anchovy
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(ratio to anchovy weight)

Mixing ratio for anchovy sauce

Sample code

Anchovy (g) Salt Sorbitol Lactic acid Grind garlic Garlic juice
Control 500 20 - - - -
CB 500 10 6 05 - -
LSA 1 500 10 6 05 2 -
LSA 2 500 10 6 05 5 -
LSA 3 500 10 6 05 8 -
LSA 4 500 10 6 0.5 10 -
LSB 1 500 10 6 05 - 2
LSB 2 500 10 6 0.5 - 5
LSB 3 500 10 6 0.5 - 8
LSB 4 500 10 6 05 - 10

LbA low salted anchovy with grind garlic, LbB low salted anchovy with garlic juice.
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Table 2. Gas chromatography analysis condition of fatty
acid

Parameters Conditions

Instrument Hewlett packard 5890 series II

Column Ultra 2 (Crosslinked 5% PhMe Silicone)
25 mx0.32 mm, 0.52 um film thickness

Detector Flame lonization Detector (FID)

Oven temp. _ . 5°C/min .. 3°C/min
160 (2 min) 190 (7 min) ———

10°C/min

220 (5 min) ——— 250 (39 min)

Injector temp.  270°C

Detector temp.  300°C

Carrier gas and Nitrogen, 1.4 mL/min

flow

Split ratio 100:1

(TBA)/trichloro acetic acid(TCA) &3&4-& gl 21213

T vhE W0°C &2 3o 1587 A F PaAA

3,000 rpmell A 108-7F A4 B2l Ao A E=lg A 89
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Table 3. Proximate composition of raw anchovy

Moisture 759103 (%)
Ash 31202 (%)

Crude lipid 383203 (%)

Crude protein 181204 (%)

pH 67102

Salt concentration 04£0.2 (%)

Lactic acid 0702 g%

POV 173104 mEq/L
TBARS 1.720.3 MA {(mg/kg)

Volatile basic nitrogen 296105 mg%

Table 4. Fatty acid composition of raw anchovy

Fatty acids Composition {area %)

12:0 -

14:0 7.01

15:0 0.60

16:0 22.45

170 0.84

18:0 6.46
_____________________ 2010 2
_______________ Satrates 8970

16:1 (n-7) 9.10

18:1 (n-9) 18.49
,,,,,,,,,,,,, 200n-9) o oo0n
,,,,,,,,,,,,,,,, Monoens 2830

183 (n 6) 1.22

20:5 (n-3) 12.12

22:2 (n-6) - 264
,,,,,,,,,,,,,, °26(n-3y_ w2
,,,,,,,,,,,,,,, Polyenes 300

Total 100.00

Each values are mean of triplicates.
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Fig. 1. Changes of pH in low salted anchovy with garlic
during fermentation.
Sample codes refer to Table 1.

A} A e pHE 6.701% L}' %A 30 o) AT 6.3,
B B 5%} 8% A2 6.1, vhEE 2%2 8% 37}
T 592 A FHA =, 1b A AGT AxA 7}
%l A Atol ofgkg wlA Ao g HudEich L4 7igke) :d;,}_
B

zt,
shE
[+]

Seoh C(g) 0. Ale] R E 10%%} 20% 2 dtod ARG A
A S4 F pHY WshE 248 Aot A 82 pHE 658
o)gl o), %4 15 ol AdEE 0%l FAAo] pH
618, A% 20%% WA A pH 585 At #HE gl o
131059 29k F A1 29 pH WEte Ao dsicha st
B AFe) Axte} dAse A et

Kim 5(9)2- v 3713k 24 o) Als) 7ol T3k A
oA pH Wste v 2%9 3% & Ael7k 9 s
7)qt 4% =) A B 2%} Mtitlr BE7VE AYstae
R AR} 7)) A AR v 2 G ghg Vel sl
B A Aste) A AHE A 3 Red ol EAA
AzA L] =24, & Aate} 7let ArbES SALE U 5

by

J7)17ke] Aol djoz Azbdt

A F9| A F pHe| A5 ofvlizale] Faf= o] 41714
17} 2225 7] g eoln(10), A h3E4e] W, otu
ot A4 Fell o&f pH7F F7hbrkn Base] okl
gt oz WA £A4 F pHrt FIAAE HE AL A
Fel| &3t %7]’&, B3] Gake) Aol Fa d]lel=i(12),
pHE| Ashe FAA AR Fl= rldste Ao
ek %1‘:}(13).

N
N

st E7 L] W

Fig. 2& B4R 54 & #4bstErte] wiskg vehd 2
b AL EE T 43714 B2 dA A Fobske) o
| Zaste A vl ed A8 20% A7 A=
F2 24 90 of 47.9 mEq/L7HR] FE7bak s vhrr 110 ol =
240 mEq/LZ ZFastgom AAE 10% F71g et A
FEo 2= 60UA AR ENN T AR gace A

o

>



shre] @77k 4o g

50

40 |

POV (mEq/L)

10 I i 1 L 1 1 1 —~
30 60 90 110
Fermentation days

—X— Control —x—CB —0—LSA1 —m—LSA2 —e—LSA3
—&—1SA4 —0—1LSB1 —DO—LSB2 —0o—LSB3 ——LSB4

Fig. 2. Changes of POV in low salted anchovy with garlic
during fermentation.
Sample codes refer to Table 1.
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Fig. 3. Changes of TBARS in low salted anchovy with garlic
during fermentation.
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Table 5. Fatty acid composition in low salted anchovy with garlic during 30 days fermentation

TELESHEDE
&4 1104 ol 23
Hashe A% e
27} obs HoHEE A 24

W3LE A2 e
2y, &4 30de] chEEsIA|sbe] tEFHA 26.31%,
E4vls HEES HF 31.02%, vt & AU ELS T
T 3269% %2 7ol vls] Zk7 4.719%9)F 6.38% ©] %A

Sample code”

30 days fermentation

Fatty acids CcO CB LSAl LSA2 LSA3 LSA4 LSB1 LSB2 LSB3 LSB4
12:0 - - - - - - - - - -
14:0 10.39” 8.36 8.79 8.09 7.11 6.21 6.80 7.33 6.86 6.17
15:0 0.60 0.57 0.46 0.54 0.52 0.47 0.49 0.47 0.46 047
16:0 23.44 24.39 22.47 23.71 22.39 20.40 22.13 22.16 2261 22.65
17:0 0.66 0.76 0.79 0.82 0.82 0.74 0.73 0.79 0.71 0.75
18:0 5.26 6.09 7.50 6.93 6.77 6.13 6.79 6.20 6.68 7.07
20:0 1.24 1.61 243 1.05 2.41 2.34 2.38 2.41 2.20 2.32
_Saturates 41.59 41.78 42.44 41.14 40.02 36.29 39.32 39.36 39.52 39.43
16:1 (n-7) 12.67 10.71 9.58 9.86 9.26 8.20 8.84 9.28 852 755
18:1 (n-9) 18.66 18.07 19.11 19.33 18.19 17.08 19.48 17.53 18.74 1861
201 (n— 9) 0.87 0.61 0.91 1.39 0.67 1.46 0.80 1.07 0.73 0.73
‘ Mong_e__r)E 777777 32.2 29.39 29.6 30.58 28.12 26.74 29.12 27.88 27.99 26.89
18:3 (n-6) 1.95 0.55 1.10 0.39 1.07 1.55 1.76 1.65 1.38 1.38
20:5 (n-3) 12.52 12.94 10.49 11.40 12.23 12.99 11.75 13.10 12.45 12.15
22:2 (n—6) 15 1.3 394 3.07 247 2.45 2.24 1.62 1.85 3.04
226 (n3) 10.34 14.04 12.43 13.42 16.09 19.00 - 15.79 16.38 17.11 17.11
Pol yenes 26.31 28.83 27.96 28.28 31.86 35.99 31.54 32.75 32.79 33.68
Total 100 100 100 100 100 99.0 99.9 100 100 100
f’Sample codes refer to Table 1.
“Each values are mean of triplicates.
Table 6. Fatty acid composition in low salted anchovy with garlic during 60 days fermentation
Sample code” 60 days fermentation
Fatty acids CO CB LSAlL LSA2 - LSA3 LSA4 LSBI1 LSB2 LSB3 LSB4
12:0 - - - - - 0.21 0.17 0.19 0.16 0.20
14:0 828 0.19 7.93 7.68 8.08 7.84 7.27 8.23 8.03 7.89
15:0 0.55 8.20 0.49 0.49 0.58 0.53 0.52 0.54 0.56 0.52
16:0 2197 21.36 20.70 20.71 23.24 21.33 21.17 23.13 21.36 21.68
17:0 0.82 0.82 0.71 0.76 0.83 0.75 0.76 0.70 0.79 0.76
18:0 6.36 6.44 5.93 6.53 6.23 6.60 6.70 6.56 6.48 6.80
20:0 2.64 2.66 2.79 2.47 2.11 2.66 261 2.38 2.75 2.64
- baturates‘w 40.62 39.67 38.55 38.64 41.07 39.92 39.20 41.73 40.13 40.49
16:1 (n-7) 9.92 10.48 9.52 9.18 9.83 9.78 9.25 10.07 9.71 9.98
181 (n-9) 19.01 19.53 18.18 20.41 20.24 15.02 19.26 19.66 17.97 20.73
______ 201(n—9) 1.31 1.17 1.30 1.19 1.18 0.84 1.20 1.85 1.61 0.85
___________ Monoens 30.24 31.18 29.00 30.78 31.25 29.64 29.71 31.58 29.29 31.56
18:3 (n-6) 1.40 1.74 1.67 1.68 1.71 1.32 0.97 1.41 1.50 1.58
20:5 (n—3) 12.87 13.80 12.95 12.25 11.93 13.51 12.58 10.92 12.86 12.61
22:2 (n-6) 1.60 1.56 1.52 1.19 1.02 1.19 1.89 1.65 2.30 1.25
22:6 (n-3) 13.27 12.05 15.95 15.01 13.02 14.42 15.64 11.93 13.59 12.52
Polyenes 29.14 29.15 32.09 3013 27.68 30.44 31.08 2591 30.25 27.96
Total 100 100 100 100 100 100 100 100 100 100

‘“Sample codes refer to Table 1.

2) -~
Each values are mean of triplicates.
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Table 7. Fatty acid composition in low salted anchovy with garlic during 90 days fermentation

Sample code"

90 days fermentation

Fatty acids \ C() CB LSA1 LSA2 LSA3 L.SA4 LSBI LSB2 LSB3 LSB4
12:0 - 0.31 0.40 0.46 0.42 0.46 0.21 0.50 0.36 -
14:0 10.357 9.82 9.42 12.08 11.53 11.35 9.30 0.85 9.21 829
15:0 0.69 0.59 0.69 0.63 0.67 0.53 0.57 0.71 0.59 0.59
16:0 23.52 22.37 24.49 20.89 23.60 20.08 21.59 27.69 21.78 25.45
17:0 0.42 0.76 0.82 0.74 0.73 0.74 0.69 0.68 0.71 0.94
180 y 5.23 5.40 476 3.73 553 6.57 5.18 8.21
200 22 211 38 275 20 2.74 2.14 1.25 1.85 3.65
) baturates ____________________________________________ 39.63 40.03 38.25 39.68 4713
161 (n-7) 351 11.70 11.75 11.07 10.62
18:1 (n-9) 19.24 17.42 17.83 17.13 21.11
L2001 199 L ies o124 138 069 137
Moncens 24.63 : 30.96 2889 331
18:3 (n-6) 1.59 1.98 0.83 1.90 1.70
20:5 (n-3) 15.28 14.35 14.81 13.97 9.66
222 (n-6) 1.11 1.51 1.70 1.80 0.90
226 (n-3) 19.62 13.97 17.08 16.27 8.41
_____ Polyenes 2854 _.3160 818l 3442 3394 2067
~__ Total ) 100 100 100 100 100
YSample codes refer to Table 1.
PEach values are mean of triplicates.
Table 8. Fatty a01d composmon in low salted anchovy with garlic during 110 days fermentation
\ bamp e code" 110 days fermentation
Fatty auds cO CB LSAl LSA2 LSA3 LSA4 LSB1 LSB2 LSB3 LSB4
12:0 : 0.43 - 0.29 0.84 0.39 0.66 - 0.35
14:0 11677 10.40 11.40 18.70 9.41 9.34 10.73 8.98 17.72 9.55
15:0 0.63 0.61 0.65 1.10 0.64 - 0.70 - 1.84 057
16:0 22.72 25.32 24.01 20.53 2545 20.62 24.96 21.26 20.02 20.52
17:0 - 0.86 0.78 1.42 0.83 - 0.79 X 1.84 0.69
18:0 4.86 7.07 5.70 10.88 6.87 6.00 6.04 08 10.53 5.16
w200 a2 e B (TN St N 21 S 1.~
Saturates 3988 4721 4490 526 38.46
16:1 (n-7) 13.26 12.82 13.59 11.42
18:1 (n-9) 14.36 21.48 19.71 15.66
2001 n-9) P9 B4 1.43
Monoens 27.62 35.89 34.64 28.51
1833 (n-6) 1.03 1.79 1.58 2.20
2005 (n-3) 15.32 8.79 10.69 15.11
22:2 (n-6) - - 0.37
22673y 1613 633 814 927 793 1723 031 1390 766 1538
Polyenes 32.48 1691 2041 33.06
Total 100 100 100 100

USample codes refer to Table 1.
9 . -
“Each values are mean of triplicates.
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